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Abstract. The selenium enriched Allium sativum L. is an important compound of nutraceutical use.
The aim of this paper is to emphasize the most suitable Allium sativum L. varieties that could be the
matrix of selenium enriched nutraceutical product, using an innovative seleno - amino acid extraction
methodology, with the aim of contributing to the improvement of the biologic active components of
the above mentioned product. Two selenium enriched Allium sativum L. varieties, de Cenad and
Sibişel obtained in field and in hydroponic system were used as extraction matrix. The supercritical
extraction was used. Three different conditions of reaction were tested, in combination. The best
results of the supercritical extraction were obtained in Sibişel variety, 6.31% respectively, at 41 MPa
pressure, a 3 mL/min CO2 flow, at 40 0C. Implementing the supercritical extraction with CO2 led to
low yields, with high energetic consumption, but with important benefits in purity degree. This can be
taken into account in production stages involved in optimizing biologic active components of the
nutraceutical product based on selenium enriched garlic
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INTRODUCTION
The importance of selenium, as organic combination, for the metabolic processes of
the live organisms is well known (Tapsell et al., 2006) . The most important organic selenium
forms are seleno-proteins and seleno-amino acids, respectively. The most frequent selenium
forms encountered within metabolic processes are seleno-cystein (CySeH) and seleno-
methionine (SeMet).
The practice of administration of selenium supplements, both as organic and inorganic
forms represent a raises a very complex issue, because it is a trace element, and lead
exceeding limits permitted to manifest toxicity (Abraham et al., 1997; McDowell, 1992).
Establishing the optimum management of selenium supplements administered to
vegetable crops of Allium sativum L. need to take into consideration aspects concerning the
metabolism of the organo-selenic resulted after element metabolizing in plant. In this case the
manifestation of toxicity is emphasized by the inhibition of the processes of growth and
development of cultures enriched with excessive amounts of selenium. Recent research shows
mainly the possibility of systemic toxicity of selenium, especially in the organic forms,
mainly represented by seleno-cysteine (Rivlin, 2001).
The selenium enriched Allium sativum L. is an important compound of nutraceutical
use. Concerning approaches of Allium sativum L. enriching in organoselenic principles is still
an open discussion. Different varieties of garlic are more or less suitable for deliverance of
valuable selenium enriched amino acids. Research developed in the field of nutraceuticals
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indicates that the plants belonging to Allium specie are suitable for being used as substrates to
be enrichmed with selenium. Among the varieties belonging to this specie, Allium sativum L.
seems to be one of the plants that are best suited for this role.
By enriching garlic with selenium and its administration as a dietary supplement the
natural beneficial effects of Allium sativum L. are improved, because synergy is created
between Allium sativum L. and selenium.
 Most commonly, the combinations in which selenium is found as a component of
garlic are the organic ones, seleno-methionine (Fig. 1), and seleno-cysteine ( Figure 2), or
their derivatives.
                       Fig. 1. Seleno-metionine                                  Fig. 2. Seleno-cysteine
We carried on this trial in order to emphasize the most suitable Allium sativum L.
varieties that could be the matrix of selenium enriched nutraceutical product, using an
innovative seleno - amino acid extraction methodology, with the aim of contributing to the
improvement of the biologic active components of the above mentioned product.
MATERIAL AND METHOD
Two selenium enriched Allium sativum L. varieties, de Cenad and Sibişel obtained in
field and in hydroponic system were used as extraction matrix. The supercritical extraction
was used (Fig. 3). Three different conditions of reaction were tested, in combination.
Fig.3. Facility for supercritical extraction
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The extraction yield was identified in different conditions, taking into account the
particle sizes of 100 μm, 150 μm, and 200 μm, in three different conditions of:
 temperature (30, 35, 40 0C),
 pressure (25, 35, 41 MPa),
 CO2 flow (1, 2 and 3 mL/min) and
 time (60, 45, and 30 min).
RESULTS AND DISCUSSIONS
The supercritical extraction, carried out in de Cenad variety, emphasize yields of
2.42% for particle size of 100 μ, 3.23% for particle size of 150 μ, and 2.21% for particle size
of 200 μ, at 30 0C, 25 MPa, 1 mL/min CO2 flow during 60 minutes.
In Sibişel variety, it was reported better yield only for particle size of 200 μ, 2.25%,
respectively compared to 2.21% in de Cenad variety, for the same work conditions. For
particle size of 100 μ and 150 μ there were obtained lower yields compared to de Cenat
variety, 2.30% and, 3.22%, respectively (Tab. 1).
Tab. 1
The preliminary results of the supercritical extraction of seleno - amino acids extracted fro Allium
sativum L. matrix enriched in selenium, de Cenad şi Sibişel varieties, supplemented in selenium
(33ppm) cultivated in greenhouses in hydroponic system, 30 0C, 25 MPa, 1 mL/min, 60 minutes




Particle size (μ) 100 150 200 100 150 200
Extraction yield (%) 2,42 3,23 2,21 2,39 3,22 2,25
Temperature (0C) 30 30
Pressure (MPa) 25 25
Flow CO2 (mL/min) 1 1
Time (minutes) 60 60
When other reaction parameters were used for the supercritical extraction, in de
Cenad variety, were obtained superior yields, more than double, compared to those reported
for the previous ones (Tab. 2).
Tab. 2
The preliminary results of the supercritical extraction of seleno - amino acids extracted fro Allium
sativum L. matrix enriched in selenium, de Cenad şi Sibişel varieties, supplemented in selenium
(33ppm) cultivated in greenhouses in hydroponic system, 35 0C, 35 MPa, 2 mL/min, 45 minutes




Particle size (μ) 100 150 200 100 150 200
Extraction yield (%) 5,44 5,85 4,92 5,32 5,88 5,11
Temperature (0C) 35 35
Pressure (MPa) 35 35
Flow CO2 (mL/min) 2 2
Time (minutes) 45 45
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A yield of 5.44% was reported for particle size of 100 μ, 5.85% for particle size of
150 μ, and 4.92% for particle size of 200 μ. The reaction conditions were: 35 0C, 35 MPa, 2
mL/min CO2 flow during 45 minutes.
In Sibişel variety, it was reported lower yield only for particle size of 100 μ, 5.23%,
respectively compared to 5.44% in de Cenad variety, for the same work conditions. For
particle size of 150 μ and 200 μ there were obtained lower yields compared to de Cenat
variety, 2.30% and, 3.22%, respectively (Tab. 2).
When the supercritical extraction duration was only 30 minutes,  de Cenad variety,
emphasize yields of 5.03% for particle size of 100 μ, 6.31% for particle size of 150 μ, and
5.09% for particle size of 200 μ, at 40 0C, 41 MPa, 3 mL/min CO2 flow during 30 minutes.
In Sibişel variety, there were reported better yields for particle size of 100 μ, 5.11%,
respectively compared to 5.03% in de Cenad variety, and for for particle size of 150 μ, 6.44%,
respectively compared to 6.31% in de Cenad variety, within the same work conditions. For
particle size of 200 μ it was obtained lower yield compared to de Cenat variety, 5.02% and,
5.09%, respectively (Tab. 3).
Tab. 3
The preliminary results of the supercritical extraction of seleno - amino acids extracted fro Allium
sativum L. matrix enriched in selenium, de Cenad şi Sibişel varieties, supplemented in selenium
(33ppm) cultivated in greenhouses in hydroponic system, 40 0C, 41 MPa, 3 mL/min, 30 minutes




Particle size (μ) 100 150 200 100 150 200
Extraction yield (%) 5,03 6,31 5,09 5,11 6,44 5,02
Temperature (0C) 40 40
Pressure (MPa) 41 41
Flow CO2 (mL/min) 3 3
Time (minutes) 30 30
The tested reaction parameters put into practice function of literature
recommendations (Abraham and Sunol, 1997) led to better results when shorter time of reaction
was used, and for majority of particle sizes that were tested in Sibişel variety.
CONCLUSIONS
The best extraction yields resulted when process was conducted at 41 MPa pressure,
a 3 mL/min CO2 flow, at 40 0C temperature.
Sibişel variety delivers best extraction yields in both conditions (6.31% and 6.44%,
respectively). The biggest value of the yield was reported in the first 30 minutes of the
process, and results are consistent with literature data.
Implementing the supercritical extraction with CO2 led to low yields, with high
energetic consumption, but with important benefits in purity degree. This can be taken into
account in production stages involved in optimizing biologic active components of the
nutraceutical product based on selenium enriched garlic.
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